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Easy nLC+Spray — XKiRETOTA4— LA

* Near-complete, rapid and robust proteome analysis

* single-shot LC-MS/MS system >4,000 identified proteins per run

+ 50 cm column length Median sequence coverage 23%

. 1% FDR
* 4 h gradient ’

* 35°C (nano UHPLC)

=0

]

core=3887

Sequence coverage %

2

Nagaraj et al.,Systems-wide perturbation analysis with near complete coverage of the yeast proteome ThermoFisher

3 by single-shot UHPLC runs on a bench-top Orbitrap. MCP 2011, M111.013722.. SCIENTIFIC

Multiplexed Protein Quantification Strategies

Isobaric labering
Orbitrap Fusion / Q Exactive

Data Independent Aquisition
Orbitrap Fusion / Q Exactive

Isobaric labeling
Orbitrap Fusion / Q Exactive

T™MT

HR/AM SIM
Orbitrap Fusion / SRM 500 SRM/sec
Q Exactive PRM TSQ Quantiva MS
4 ThermuFisher

SCIENTIFIC




Multiplexed Protein Quantification Strategies

More information

mass range

-
-
v

5 ThermoFisher
SCIENTIFIC

Mass range effect

Full Soase iz 200-1000) 175583256 Full mass range
100 3 can: /4 o m Z X
1 Scans 5w - (m/z 300 — 1000 )
1 SIN=1
o § |‘
;5 ) TN Targeted mass range
g _ (m/z 556.5 — 560.5 )
2] | “ — , M/z558.3261 S scan
g:'l.‘h m “nl_ LIII " 'I'.‘ S/IN =48
300 400 50 (0] o0 -1 100 1
M 4
g
-E (1]
2
£
z
&
A [V T A TR ; M
5570 5580 m’z 5590 5600
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Multiplexed Protein Quantification Strategies

Isobaric Labeling: SILAC

Stable Isotope Labeling with Amino Acids in Cell Culture
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Isobaric Labeling: TMT 6plex

Isobaric mass tagging on peptide

AAY,
NN,

Peptides

MS/MS

m/z
6 Reporter lons

126

127

128

HCD FRAGMENTATION

4
<<

Labeled Peptides

LC-MS/MS

Full MS
|

|

m/z

One Signal

ThermoFisher
SCIENTIFIC

DIA : Label Free Protein Quantification
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DIA : Data Independent Acquisition

Data Independent Acquisition

16 of 25 Da isolation wide windows = 400 m/z

500- | 525- 625- | 650- [NG¥SS 750- | 775- 875-
525 550 650 675 700 775 800 900

MS/MS
Database
Search

Jax . . A
Library se ethod

1 Thermo Fisher

Leading Portfolio of MS Quantification Solutions

HR/AM DIA Method

Instrument Control
MS/MS Spectral

Software Library

2.2 Spl Development using
Thermo Scientific™

= Pinpoint™ Software

e o
Complex T 9 y
digest >
S Targeted Quan
- Data Extraction
Multiplexed Using Pinpoint
! DIA Software
U, (msxDIA)
=
Predefined include .
lists Skyline
12 ThermuFisher




Simultaneous Qualification and Quantification Using Pinpoint
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DIA Performance with Wide Isolation Window
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90% of Total Targeted Proteins Quantified

Quantitative summary for targeted 806 proteins from E.Coli

W Quantified Total Proteins M Not quantified Total Proteins

15

Excellent Reproducibility

2000 = 66.4%
1800 Observed CV% for 2966
1600 - peptides from 500 ng E.Coli
1400 digest
o | 1200 -
[}
T | 1000 -
S | g0 - 25.5%
f_" 600 -
o
3+ 400 A
o 4.9%
200 2.4%
1.0%
G 4 . .
0-5% 6-10% 11-15% 16-20% 21-25%
CV% (n=3)
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DIA : Data Independent Acquisition

Scan range

17 Thermo Fisher

Multiplexed Protein Quantification Strategies

18 Thermo Fisher




HR/AM Targeted Protein Quantification

Three targeted quantification methodologies
using HR/AM

Parallel-reaction monitoring (PRM) for high selectivity

19 ThermoFisher
SCIENTIFIC
B SIM
Q1 Orbitrap 1
—
00..0 /\
O » 0 » [ = = |
e, ® \,_/
Zoom in
Dilution curves Res : 70 000 Res : 140 000
SIM 682.397 682.395
YA J \
00 44fm0| | UL \\W\\\‘\\\\
g 0 T
B oo
E .o ® Res 140000
001
n.en B Res 70 000
000
L
nil 0 nil [EEY 1 0k 30 a0n T00 R1 0N
Amount (fmol}
20 ThermoFisher
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Comparing Traditional SRM with HR/AM SIM

'g‘ 120
£ 100
2%
g &
|-
S 40
| =
2o
g [ mSRM
: = HRIAW
HR/AM quan works for a much wider range of peptides
21 Data courtesy of Scott Peterman, Thermo Scientific IQQTENOTF:S!IIBCF

PRM = Parallel Reaction Monitoring (multiplexed t-MS?)

+ Serial monitoring

Parallel reaction monitoring for high resolution and high mass accuracy quantitative, targeted proteomics. ThermoFisher
SCIENTIFIC

22 peterson et al., MCP 2012, 0112.020131
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PRM for Highest Selectivity

9.00
3.00
1.00
033
0.11 18 amol
0.04

0.01

0.00 &
000 | &

0.00

Arearatio

PRM

<

N

4

4 fmol

Zoom in

es : 70 000 Res : 140 000

682.397 682.395

(LOQ SIM, Res 70 000) hn curves

0.01 0.04 011

0.33 1.00 3.00 9.0

Amount (fmol)

27.00 81.00

SIM

4.4 fmol

Main fragments:
m/z 878.543 (yg*)

Transition
m/z 878.543 (yg*)

# Rex 140 000

m/z 977.612 (yg") b HRs370000
m/z 1048.649 (y;,") .00
901 0 011 033 1.00 .00 H00  Zroo 3100
Amount {fmal]
s ThermoFisher

Multiplexed Protein Quantification Strategies

24

12



SRM

+ Serial monitoring

2 Parallel reaction monitoring for high resolution and high mass accuracy quantitative, targeted proteomics. ThermoFisher
Peterson et al., MCP 2012, 0112.020131 SCIENTIFIC

Triple Quad mass spectrometer
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TSQ Quantiva

=LA Z TRt E A =5 RELC-MS/MS

- BE%IHE :m/z 10~1,850
- E&pos/negtIY &z (<25 ms)
- KYSREEIC #i-7%lon FunnelZi&H;
MEBRFEREDER
: Eﬁiéﬂﬁ‘fﬁﬁ Neutral Blocker
7 SRMAHTEXZIET S

n I M Active Collision cell

TECHNOLOGY

27 AIM=Active lon ManagementDH#&

TSQ Quantiva - AIM TechnologylZ2DUL\T -

FLWAALT7oRIL —a—t3LTavh— P EBRFERE DL E

Active collision cell
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lon Funnel

ELECTRODYNAMIC ION FUNNEL (EDIF)
Efficiently captures ions as they leave the

------------

aaaaa
.....
T

29 ThermoFisher

TSQ Quantiva - AIM TechnologylZ2ULMT -

HFHLWNAFT7oRIL —a—t3LTavh— U B HBRFEEE D IR Active collision cell

E*‘ﬁe ©

20 ThermoFisher
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Neutral Blocker

a1 rmoFisher
SCIENTIFIC

i At

Extreme Robustness Testing
(Synthetic Serum Stress Test)

o Novel neutral blocker captures
V4 o contaminating species outside
1.0 D
¢ \0-" ~'.0-.—0\. of the ion path.
oo, TSQ Quantiva
g 0.8 e >3X
<
& ° more robust
& o6
— )
[ S
3 it A PEAYUP!
£ o4
4
0.2
Current State
of the Art
0.0 .‘G
0 1000 2000 3000 4000 5000 6000

Number of Injection Equivalents

32

rmoFisher
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TSQ Quantiva - AIM TechnologylZDU\T -

LA T7RIL —a—ksLTavh— WEBRFREDEE Active collision cell

Equal Amplitude
(Balanced)

23 Thermo Fisher

TSQ Quantiva - AIM TechnologylZDU\T -

LA T7RIL —a—ksLTavh— mEBRFREDEE Active collision cell

Equal Amplitude 10% Bias Amplitude
(Balanced) (Asymmetric)
2 ThermoFisher
SCIENTIFIC
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TSQ Quantiva - AIM TechnologylZ2ULMT -

FLWAFUT7oRIL —a—hSLTJavh— MEBRFEEENDER Active collision cell

Gfﬁa

Increased Transmission at Every Resolution

Asymmetric RF

90
80 .f—'/' Balanced RF
: Yyt
270
£ 60 40% Increase in Signal
& 50 .
2
o .
2 =%
830 /o ,E,\r; U P !
['4

20 0/

H
10
0 0.5 1 1.5 2 25 3 3.5 4
FWMD (Da)
5 ThermoFisher

TSQ Quantiva - AIM TechnologylZ2ULMT -

FLWAF2T7oRIL —a—h5Javh— MEBRFEEENDER Active collision cell

ERAERBFITA->TH
TRERAFYURAVMERENFONET !

6 ThermoFi
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TSQ Quantiva : BE

C

.

.

hallenge
HUTILENDENEN
IR)ORDE U E

— DIEVFAETEREISAIE
L=ty

TSQ Quantiva MS

AIMB TR ALT-TSQ Quantiva
MERLET

37

TSQ Quantiva DREE : 7ILTSVS LA

1004 Blank

100 4

100

100

50 o

0 _EWWJ\WMP/JMJ\W\/\WW

13 0.3fg on column
50

0.3fg on column
% EW\/W
1003 0.3fg on column
50

E 0.3fg on column
* EW

E 0.3fg on column

T u T u T v T
24 2.6 2.8 3.0
Time (min)

0.3 fg Alprazolam on Column
neat.

RSD = 9.5% (auto-integrated)

38
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6 MIDILWAAFIvILID

TILTSIUS L

%RSD
Level (No IS)
0.3 fg 9.5%
1fg 6.6%
3fg 3.01%
10 fg 2.09%
30 fg 1.03%
Apraz
; | 100fg 0.68%
G . 300 fg 0.99%
10000 G
1 G 1 pg 0.85%
BOO0: /_.//
H 1 e 3 pg 0.52%
s -
3 T 10 pg 0.31%
4000 /4’
] 5 30 pg 0.41%
2000- -
i = 100 pg 0.56%
0000 0005 ODIID 00‘15 0020 DOI?S. 0030 300 pg 1 27%
20 ThermoFisher
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TSQ Quantiva:TSQ Endura :

BREE

Challenge

R OEGRZRBREFCTLREL
RREEMELEL

TSQ Quantiva MS
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TOyh—hE N BRESEHR
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TSQ Quantiva : BF4

BFETR
(Synthetic Serum Stress Test)

10| @ o/ .\.-.’°

~..‘-.—°~.

e, TSQ Quantiva MS
0.8 Y
©
2
<
% o more robust
jo
& o6
= )
8
©
E o4
o
z
0.2
HEETOEE
o,
0.0 %
0 1000 2000 3000 4000 5000 6000

Number of Injection Equivalents

Za—kSuTnyh—n
mEBDFREHEFT

41

TSQ Quantiva : it A 158

@ Total 8 days test
|

@®STD solution
1.0 ng/mL in 80%ACN agq.

[ |
STD Plasma
L J\ )
! !
4 days (830 injection) 4 days (850 injection)
o ———— S——

@®Plasma sample prep.

Bovine plasma : ACN= 1:4 crashed
[10,000 rpm, 3 min
Supernatant
|added STD
1.0 ng/mL spiked plasma sample

42
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EBn-MAY: T5X<HFMEF 4 days, 850 injection

Plasma:Br2> /o5 ¥

Minoxidil CV=4.4%

e T ey

o 100 200 Jom 400 zoo coo Foo poo

Sl Carbamazepine CV=6.1%

Clenbuterol CV=4.5%

e R e T S i

Warfalin CV=7.2%

Sweep Cap: EZEZF%R LT BEHEF !

. S
I

2R ERAER

L

% ThermoFisher
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Metal ball

45 ThermoFisher

TSQ Quantiva - *>TF 2 RADEES

% ThermoFisher
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TSQ QuantivaTSQ Endura : /£

Challenge TSQ Quantiva MS
- EHO&EE FSwd - TUR-FRYTDAYYR
* DAV YR DIERL EREIEZ R A

— BERMTIRELEELGY I T

47 Thermo Fisher
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Biomarker
Quantification
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AttomoA—4 —TCORTFREERRE

o LVNELTEFAK (BSA) RT: 19.08
spiked in E.Coli matrices Area: 4757
%1 1 attomoles on column S/N =50
B0+
404
8
£ 204
3 VAN i
<
% oy : RT: 19,64
E NVNDVIAPAFVK (Eno asel Area: 1137
sl Spiked in E.Coli matrices S/N=12
oo 1 attomoles on column
40+
20+
[i=
17.0 18.0 18.0 200 210
Time (min)
49 ThermoFisher
SCIENTIFIC
> - == =
Attomol F—4 —TORTFREENDREHE
120001 IVNELTEFAK 000 1 NVNDVIAPAFVK
caatas (Enolase) spiked
5000 1 in E.Coli 5.6% CV
matrices
m -
BFRun1 BRunl
B Run2 3001 B Run2
B Run3 2000 - N Run3
6.0% CV
1000 1
0 -+
1 attomol 10 attomol 1 attomol 10 attomol
50 ThermoFisher
SCIENTIFIC
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amol ~ fmolZhN\—F BEWNF A FIVILV S TORTFRESE

Log (Intensity)

Peptide AEFVEVTK (BSA)
spiked in E.Coli complex background R?=0.9947
1 attomol - 100 fmol

8

# Runl
® Run2
A Run3
2 T T T 1
1 10 100 1000 10000 100000
Amount (attomol)
ThermoFisher

51
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TSQ Quantiva :Faster Scan Speed (500 Transitions/Sec)

Peptide A spiked in 1 ug cell digests

100

RT. 40.85

S £ A 100F PRI

* AA: 329274

§ %CV (n=3): 3

-t S50

- s
g - .ﬁ"‘)JtB?T
‘:z AA: 331872 1 :E:9—47J'>5007"‘('>*)|/
o %CV (n=3): 4

52 Data Courtesy of OnCoplexDx ThermoFisher
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Pinpoint Software /f

.

cAUNVBRIERBRNSBEMLESN-2— T YEEEAYYNRH
* SRMAVYRBED &iE1E
c TR OBEEIE

- Qualitative Analysis: 2> /XU BE/IRTFLDREE

- Quantitative Analysis: 22 /NI B/IRTFRDEGEE) DRTE

53 ThermoFisher
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Quantiva&PinpointZ - =AY yRBELEEENIT DR

« E. Coli;HIEMIZ RIS SN T=12F8 55 DIEHES /N G E 1L
MEI—TIRELI=EEA) YR DIEELHEBE(E

« Sample A:500ngME.ColilZ R/ &N t=5fmol/uL D 12FE%E
DIZEIVINIE

- Sample B: 500ngDE.ColilZR /81 &N1-1258FEDIZLE S
DINDE 125D S5 MDY D%0.5fmol/ul. 5fmol/ul.
50fmol/uL DB EEWE/ER,

" ThermoFisher
SCIENTIFIC
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Fapid Bioy

Proteome Discoverer 1.3

Mass informatics Platform o

Targeting
P —— Biomarker
| Quantification
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Pinpoint 1.312&ASRMAIE AV YKD&t

VIrD B EIISRAIL B R A7 IT & SSRMAIERE R DT,
B—FYrNERBLF+ D THRTFRIZDNTOH, EEAFPaYParRiL
X—*LEETILERBILEERM,

T T e LT e e K et e e e e T B o
R R — i —— Bt et o )
bk e . Top N peptides per targeted protein,
T T e et o RS RERRS which passed peak detection criteria
£ and gave strongest signal Intensities

are selected automatically for

e e esa®. S w.cwsa® 1

0.93347x - 6.1551 | R™2=.95641
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ThermoFisher
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Pinpoint 1.3I2&4SRMAIEFER D EEMITHER

RBIEShT-AYYRIZ&BSRMBIED#ER. E.Coli 500ngISR/S(UEh =128 0
B#L )R8t BEDRLS35 )IL—F(0.5~50fmol/uL) DFSEDELVEEH R

IIIII = Expected Ratio (sampled/0) .
= Observed Ratio (sample A/D) Protein Tagat Expected Ratio | Observed Ratio

a0 (sampleA/D) (sample A/D)
Human Acid Glycoprotein 0.10 012
B |alcohol Dehydrogenase 0.10 0.12
Human Alpha Lactalbumin 0.10 012
- YEAST Enolase 10 1.0
myoglobin 10 10
- |cytochrome ¢ 10 1.0
Glutamate dehydrogenase 10.0 10.7
i alpha-§1-casein 10.0 9.5
BSA 10.0 10.2
- Beta-lactoglobulin 10.0 122
#Jgf{*!’{f/ f;‘;"f ¢;’g/’ # |Lactoperoxidase 100 102
S e Carbonic anhydrase 2 10.0 9.9

60 ThermoFisher
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Multiplexed Protein Quantification Strategies

Isobaric labering
Orbitrap Fusion / Q Exactive

VN

Isobaric labeling Label free quantification
Orbitrap Fusion / Q Exactive Orbitrap Fusion / Q Exactive

HR/AM targeted quantification

Orbitrap Fusion / Q Exactive 500 SRM/sec

TSQ Quantiva MS

N ~

61 ThermoFisher
ENT 1C
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